(19) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(43) Date of publication: 

23.10.2002 Bulletin 2002/43 

(21) Application number: 01303668.6 

(22) Date of filing: 20.04.2001 



(H) EP 1 251 039 A1 

EUROPEAN PATENT APPLICATION 

(51) IntCI. 7 : B60R 21/20 



(84) Designated Contracting States: 


(72) Inventor: Yasuda, Mitsuo, 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


Sanko Gosei Kabtshiki Kaisha 


MC NL PT SE TR 


N is h lib n ami-gun, Toyama-ken (JP) 


Designated Extension States: 




AL LT LV MK RO SI 


(74) Representative: Stanley, David William 




Stanleys 


(71) Applicant: Sanko Gosei Kabushiki Kaisha 


Intellectual Property 


Nishi Tonami-gun, Toyama-ken (JP) 


Kings Court 




12 King Street 




Leeds LS1 2HL (GB) 



(54) Airbag apparatus 

(57) An airbag apparatus includes a fracture-open- 
ing section 30 of an instrument panel cover 11 located 
in opposition to an opening portion 23 of an airbag case 
20 and capable of being split apart, and a plurality of 
reinforcements 33 fixedly attached to the back surface 
of the fracture-opening section 30. The fracture-opening 
section 30 includes a contour portion 30a and a splitting 
portion 30b which, in turn, include fragile portions 
formed through laser processing. The reinforcements 



33 are attached to the fracture-opening section 30 in 
such a manner as to correspond to subsections 31 ,32 
of the fracture-opening section 30 into which the splitting 
portion 30b divides the fracture-opening section 30. The 
reinforcements 33 each include a hinge portion 34 and 
a leg portion 34a. An end of the leg portion 34a is en- 
gaged with a plurality of hooks 24 fixedly attached to 
side edges of the opening portion 23 of the airbag case 
20. Upon inflation of the airbag 27, the fracture-opening 
section 30 opens apart along the splitting portion 30b. 
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Description 

[0001] This invention relates to airbag apparatus. 
[0002] A known airbag apparatus for a front passen- 
ger seat of a vehicle, such as a car, basically includes 
an airbag, an airbag case for accommodating the folded 
airbag, and an inf lator for inflating the airbag. The airbag 
apparatus is accommodated within an instrument panel 
in opposition to the front passenger seat. 
[0003] The instrument panel cover includes a cover 
plate having a size corresponding to that of an opening 
portion of the airbag case as disclosed in Japanese Pat- 
ent Application Laid-Open (kokai) No. 7-172256 or in- 
cludes a lid plate as proposed by the inventors of the 
present invention in Japanese Patent Application No. 
1 0-7979. According to Japanese Patent Application No. 
10-7979, the lid plate is located in opposition to the 
opening portion of the airbag case and is formed inte- 
grally with the instrument panel cover. The main body 
of a lid reinforcement is fixedly attached to the lid plate 
from inside along a peripheral edge portion of the lid 
plate. A portion of the reinforcement which extends from 
a hinge portion of the reinforcement extending upward 
from the main body of the reinforcement is fixedly at- 
tached to the airbag case via a bracket. Upon inflation 
of the airbag, the cover plate or the lid plate is opened. 
[0004] The thus-configured airbag apparatus for a 
front passenger seat functions in the following manner. 
Upon collision of the vehicle, an impact force caused by 
the collision is detected by a sensor. A control unit in- 
cluding a CPU judges whether or not the detected im- 
pact force is equal to or higher than a predetermined 
value. When the control unit judges that the impact force 
is not lower than the predetermined value, the control 
unit issues a signal for causing the inflator to generate 
a predetermined gas. The gas is fed to the airbag so as 
to promptly inflate the airbag. 

[0005] The inflating airbag presses, from inside, a 
fracture-opening lid, such as the cover plate or the lid 
plate, of the instrument panel cover. The lid is fractured 
along a fracture line and detached from the instrument 
panel cover. The detached lid is opened outward while 
being turned inside out about the hinge portion of the lid 
reinforcement. 

[0006] The inflating airbag projects outward from the 
instrument panel cover through the thus-formed open- 
ing in the instrument panel cover. Serving as a cushion, 
the inflated airbag supports a front seat passenger at 
his/her chest and head, thereby protecting the passen- 
ger from the impact force of collision. 
[0007] Generally, a conventional instrument panel of 
a vehicle has a fracture-opening lid formed thereon in 
such a manner as to face the front passenger seat of 
the vehicle; i.e., the lid is formed on an inclined plane of 
the instrument panel which faces a front seat passenger. 
Upon inflation of the airbag, the fracture-opening lid is 
detached from the inclined plane. The detached lid is 
opened outward while being turned inside out about the 



hinge portion of the lid reinforcement. The inflating air- 
bag projects outward from the instrument panel. An 
edge of the thus-detached lid may injure the front seat 
passenger. When the passenger is a child, detachment 

5 of the lid occurs in the vicinity of the face of the child, 
thus doubling the degree of danger. 
[0008] In the accompanying diagrammatic drawings: 
[0009] Figure 1 is a perspective view of an airbag ap- 
paratus for a front passenger seat that has been devel- 

10 oped in order to prevent the above-mentioned danger; 
and 

[0010] Figure 2 is a cross-sectional view of the airbag 

apparatus taken along line ll-ll of Figure 1 . 

[0011] The airbag apparatus 1 shown in Figure 1 is 

15 disposed within an instrument panel such that an airbag 
4 inflated by means of gas from an inflator projects from 
a substantially horizontal plane 3a of an instrument pan- 
el cover 3 located in the vicinity of a windshield 1 a of a 
vehicle. The airbag apparatus 1 includes an airbag case 

20 5 adapted to accommodate the folded airbag 4 and hav- 
ing an opening portion 5a formed in opposition to the 
back surface (under surface) of the instrument panel 
cover 3. A flexible fracture-opening lid 6 formed of a syn- 
thetic resin is disposed at an opening portion 3b formed 

25 on the instrument panel cover 3 in opposition to the 
opening portion 5a of the airbag case 5. Upon inflation 
of the airbag 4, the fracture-opening lid 6 is split open 
into two fracture pieces, which open apart in opposite 
directions toward the front and rear of the vehicle, re- 

30 spectively, through fracture along grooves 6a and 6b, 
which are formed along the centreline of and the periph- 
ery of the fracture-opening lid 6 and serve as fragile por- 
tions. The inflating airbag 4 projects outward through the 
thus-formed opening. 

35 [0012] A mounting leg portion 7 and a plurality of en- 
gagement pieces 8 are integrally formed on the back 
surface of the fracture-opening lid 6. The mounting leg 
portion 7 assumes the form of a rectangularframe slight- 
ly greater in size than the opening portion 5a of the air- 

40 bag case 5. The engagement pieces 8 are elastically 
engaged with the edge of the opening portion 3b of the 
instrument panel cover 3. A plurality of rectangular 
through-holes 7c are formed in a front wall 7a of and in 
a rear wall 7b of the mounting leg portion 7. When the 

45 fracture-opening lid 6 is fitted to the opening portion 3b 
of the instrument panel cover 3, the rectangular through- 
holes 7c are engaged with corresponding hooks 9 fix- 
edly attached to a front wall 5b of and to a rear wall 5b 
of the opening portion 5a of the airbag case 5. 

so [0013] Upon inflation of the airbag 4, the fracture- 
opening lid 6 is split open into two fracture pieces, which 
open apart in opposite directions toward the front and 
rear of the vehicle, respectively, through fracture along 
the grooves 6a and 6b, which are formed along the cen- 

55 treline of and the periphery of the fracture-opening lid 6. 
Since the rectangular through-holes 7c formed in the 
front and rear walls 7a and 7c of the mounting leg portion 
7 are engaged with the hooks 9 fixedly attached to the 
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front and rear walls 5b of the opening portion 5a of the 
airbag case 5, scattering of the fracture pieces of the 
fracture-opening lid 6 is prevented. 
[0014] According to the airbag apparatus for a front 
passenger seat as shown in Figure 1 , the opening por- 
tion 3b is formed in the instrument panel cover 3 in such 
a manner as to face the opening portion 5a of the airbag 
case 5. The fracture-opening lid 6 is a discrete element 
different from the instrument panel cover 3 and made of 
a flexible resin material and is fitted into the opening por- 
tion 3b. Thus, the manufacture and the assembly work 
of the instrument panel cover 3 and the fracture-opening 
lid 6 are rather complicated. Also, the fracture-opening 
lid 6 easily deforms when an external force is applied 
thereto, thereby damaging the appearance or design of 
the instrument panel cover 3. 

[0015] Also, the discrete fracture-opening lid 6 is not 
reinforced from behind. Since the fracture-opening lid 6 
is made of a flexible material, upon inflation of the airbag 
4, the leg portion 7 is likely to disengage from the hooks 
9 fixedly attached to the front and rear walls 5b of the 
opening portion 5a of the airbag case 5, potentially in- 
volving scattering of fracture pieces of the fracture- 
opening lid 6. 

[0016] Preferred embodiments of the present inven- 
tion aim to solve the above-mentioned problems in a 
conventional airbag apparatus for a front passenger 
seat and to provide an airbag apparatus for a front pas- 
senger seat which can be manufactured and assembled 
easily, whose fracture-opening section can be fractured 
reliably upon inflation of an airbag while maintaining 
high safety, and which has an improved appearance. 
[0017] According to one aspect of the present inven- 
tion, there is provided an airbag apparatus for a front 
passenger seat and built into an instrument panel of a 
vehicle, the apparatus comprising: 

an airbag case accommodated within a core of said 
instrument panel and having an opening portion lo- 
cated in opposition to a back surface of a cover of 
said instrument panel; 

an airbag accommodated within said airbag case in 
a folded state, said airbag being able to be inflated 
by means of gas from an inflator; 

a fracture-opening section defined in said cover to 
be located in opposition to the opening portion of 
said airbag case, said fracture-opening section hav- 
ing a fragile contour portion surrounding said frac- 
ture-opening section and a fragile splitting portion 
for dividing said fracture-opening section into first 
and second subsections; and 

first and second reinforcements fixedly attached to 
back sTirfaces of said first ancfsecond subsections^ 
each of said first and second reinforcements having 
a hinge portion and a leg portion whose end is en- 



gaged with a hook fixedly attached to the opening 
portion of said airbag case: 

whereby said fracture -opening section opens 
5 apart along the fragile splitting portion upon inflation of 
the airbag. 

[0018] Preferably the fragile splitting portion of said 
fracture-opening section extends in the lateral direction 
of the vehicle at a substantially central portion of said 
10 fracture-opening section in the front-back direction of 
the vehicle. 

[0019] Preferably, thefragile splitting portion is biased 
toward the front passenger seat from the centre of said 
fracture-opening section in the front-back direction of 

15 the vehicle. 

[0020] Preferably, the opening portion of said airbag 
case is disposed in the vicinity of said fracture-opening 
section such that said airbag accommodated within said 
airbag case reinforces the fragile contour and splitting 

20 portions of the fracture-opening section against an ex- 
ternal force. 

[0021] Preferably, protrusions are formed at facing 
end portions of said first and second reinforcements 
such that the protrusions of said first reinforcement and 

25 the protrusions of said second reinforcement are alter- 
nately arranged along the fragile splitting portion. 
[0022] Preferably, lateral portions of the fragile con- 
tour portion each assume the form of a combination of 
convex curves or the form of a combination of convex 

30 curves and straight lines, such that the cover has a pro- 
jecting portion in opposition to each of the opposite ends 
of the fragile splitting portion, and wherein the fragile 
splitting portion is biased toward the front passenger 
seat from the centre of said fracture-opening section in 

35 the front-back direction of the vehicle. 

[0023] Preferably, said fracture-opening section is de- 
fined in a substantially horizontal portion of the cover of 
said instrument panel which is located in the vicinity of 
the windshield of the vehicle. 

40 [0024] Preferably, the subsection of said fracture- 
opening section located on the side of the passenger 
seat of the vehicle assumes such a size that, upon in- 
flation of said airbag, the subsection does not project 
beyond said instrument panel toward the passenger 

45 seat. 

[0025] Preferably the fragile contour portion and the 
fragile splitting portion of said fracture-opening section 
are formed such that a laser beam is applied to the cover 
of said instrument panel from behind while being moved 
so relatively along the fragile contour portion and the fragile 
splitting portion. 

[0026] Preferred embodiments of the invention may 
therefore facilitate manufacture, allow the fracture- 
opening section to be reliably fractured along the con- 
55 tour portion and the splitting portion while maintaining 
higrTsafety, and impart" favourable appearance "or de^ 
sign to the instrument panel. 

[0027] For a better understanding of the invention, 
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and to show how embodiments of the same may be car- 
ried into effect, reference will now be made, by way of 
example, to Figures 3 to B of the accompanying dia- 
grammatic drawings, in which: 

Figure 3 is a perspective view of a main portion of 
an instrument panel cover equipped with an airbag 
apparatus for a front passenger seat according to 
on example of an embodiment of the present inven- 
tion; 

Figure 4 is a vertical sectional view of the airbag 
apparatus taken along line IV-IV of Figure 3; 

Figure 5 is a partial plan view of an instrument panel 
cover including a fracture-opening section; 

Figure 6 is a perspective view of a main portion of 
the airbag apparatus, showing reinforcements as 
observed upon initiation of the airbag apparatus; 

Figure 7 is a partial plan view of an instrument panel 
cover showing a modified example of the fracture- 
opening section; and 

Figure 8 is a partial plan view of an instrument panel 
cover showing another modified example of the 
fracture-opening section. 

[0028] In the figures, like reference numerals denote 
like or corresponding parts. 

[0029] In the present specification, the terms "front" 
and "rear" correspond to the front and rear, respectively, 
of a vehicle, and the terms "right" and "left" correspond 
to the right-hand and left-hand sides : respectively, of the 
vehicle. 

[0030] As shown in Figures 3 and 4, an instrument 
panel 10 includes an instrument panel core 12 and an 
instrument panel cover 1 1 , which covers the instrument 
panel core 12. The instrument panel core 12 and the 
instrument panel cover 1 1 are each moulded from a syn- 
thetic resin, such as polypropylene. The instrument pan- 
el cover 11 is fixedly attached, by appropriate means, 
such as tapping screws, to the instrument panel core 
12, which, in turn, is fixedly attached to a frame (not 
shown) of a vehicle. 

[0031] As shown in Figure 4, an accommodation sec- 
tion 21 for accommodating a metallic airbag case 20 is 
defined by means of a partition 22 behind the instrument 
panel cover 1 1 and located in opposition to a front seat 
passenger seat. The present embodiment is applied to 
a right-hand drive. A left-hand drive employs a mirror 
image of the configuration of the present embodiment. 
[0032] The partition 22 is removably attached to the 
instrument panel cover 11 using a plurality of tapping 
screws in order to facilitate the attachment of the airbag 
case 20 and other elements to the instrument panel cov- 
er 11. 



[0033] A fracture-opening section 30, which is split 
open upon inflation of an airbag, is formed on the instru- 
ment panel cover 1 1 in opposition to the accommodation 
section 21 . The fracture-opening section 30 assumes a 

5 substantially rectangular shape and an area substan- 
tially equal to that of an opening portion 23 of the airbag 
case 20. The fracture-opening section 30 can be split 
into two pieces along a splitting portion 30b, which in- 
cludes fragile portions formed through laser processing, 

10 which will be described later. 

[0034] The airbag case 20 is accommodated within 
the accommodation section 21 in the following manner. 
As shown in Figure 4, a plurality of hooks 24 are fixedly 
attached in a row to front and rear walls 23a and 23b of 

is the opening portion 23 of the airbag case 20. Each of 
the hooks 24 is bent outward at an upper end portion. 
A pair of reinforcements 33 are fixedly attached, at re- 
spective end portions, to the back surface of the frac- 
ture-opening section 30 through thermal bonding or like 

20 processing. The reinforcements 33 each include a hinge 
portion 34 and a leg portion 34a extending downward 
from the hinge portion 34; i.e., extending away from the 
fixedly attached end portion. A plurality of slots 34b are 
formed in the leg portion 34a of each reinforcement 33 

25 in such a manner as to extend therethrough in the front- 
rear direction. The hooks 24 are engaged with the cor- 
responding slots 34b through utilization of the elasticity 
of the leg portions 34a. A lower end portion of the airbag 
case 20 is fixedly attached to the partition 22 by means 

30 of bolts and nuts 26. 

[0035] An airbag 27 is accommodated in a folded con- 
dition within the airbag case 20. The airbag 27 is con- 
nected to an inflator (not shown) disposed outside the 
partition 22, by means of a gas feed pipe 28. 

35 [0036] An airbag protection cover 29 made of thin 
cloth of synthetic fibre closes the opening portion 23 of 
the airbag case 20. The airbag protection cover 29 is 
adapted to prevent the folded airbag 27 from coming out 
from the airbag case 20 and breaks easily upon inflation 

40 of the airbag 27. 

[0037] Assuming a size corresponding to that of the 
opening portion 23 of the airbag case 20 of the instru- 
ment panel cover 1 1 , the fracture-opening section 30 in- 
cludes a splitting portion 30b, which extends in the right- 

45 and-left direction at a substantially central portion while 
dividing the fracture-opening section 30 into a front sub- 
section 31 and a rear subsection 32. 
[0038] The splitting portion 30b is biased toward the 
front passenger seat such that, between the two sub- 

50 sections 31 and 32 of the fracture-opening section 30, 
the subsection 32 located on the side of the front pas- 
senger seat of the vehicle is slightly smaller in area than 
the other subsection 31 located on the side of the wind- 
shield of the vehicle. 

55 [0039] A contour portion 30a of and the splitting por- 
tion 30b of the fracture-opening section 30 include frag- 
ile portions formed by means of a laser (not shown). 
Specifically, a pulsating laser beam is applied from be- 
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hind the instrument panel cover 11 while being moved 
relatively along the contour portion 30a and the splitting 
portion 30b to thereby form the fragile portions. The two 
reinforcements 33 are fixedly attached to the back sur- 
faces of the subsections 31 and 32 of the fracture-open- 5 
ing section 30 through thermal bonding or like process- 
ing. Upon inflation of the airbag 27, the fracture-opening 
portion 30 is split open such that the subsections 31 and 

32 are turned inside out about the hinge portions of the 
reinforcements 33 in opposite directions. io 
[0040] As shown in Figure 6, one reinforcement 33 as- 
sumes a substantially rectangular shape corresponding 

to that of the subsection 31 of the fracture-opening sec- 
tion 30, while the other reinforcement 33 assumes a 
substantially rectangular shape corresponding to that of 15 
the subsection 32 of the fracture-opening section 30. 
The reinforcements 33 each include the hinge portion 
34 extending in the longitudinal direction and the leg por- 
tion 34a extending downward from the hinge portion 34. 
The leg portion 34a has the slots 34b formed therein in 20 
such a manner as to extend therethrough in the front- 
rear direction and to be arranged in a row in the longi- 
tudinal direction . The slots 34b are engaged with the plu- 
rality of hooks 24 fixedly attached at constant intervals 
to the front and rear walls 23a and 23b of the airbag 25 
case 20. The slots 34b and the hooks 24 are engaged 
such that a gap of 4 mm to 7 mm is formed between the 
hook 24 and the bottom of the slot 34b. 
[0041] A plurality of depressions 35 are formed, for 
reinforcement purpose, on each of the reinforcements 30 

33 in such a manner as to extend in the short-side di- 
rection of the reinforcement 33 and to be arranged at 
certain intervals in the long-side direction of the rein- 
forcement 33. Blocks of coupling holes 36 are formed 

on each of the reinforcements 33 while being arranged 35 
in the short-side and long-side directions of the rein- 
forcement 33. Each block includes a plurality of coupling 
holes 36 extending in the short-side direction of the re- 
inforcement 33 and arranged close to one another in the 
short-side and long-side directions of the reinforcement 
33. 

[0042] Protrusions 33a and 33b are respectively 
formed at the facing end portions of the reinforcements 
33 such that the protrusions 33a and 33b are alternately 
arranged along the splitting portion 30b of the fracture- 
opening section 30. 

[0043] The upper end of the opening portion 23 of the 
airbag case 20 is located in the vicinity of the back sur- 
face of the fracture-opening section 30 such that the air- 
bag 27 accommodated within the airbag case 20 abuts 
the fragile portions of the contour portion 30a and the 
fragile portions of the splitting portion 30b via the rein- 
forcements 33 to thereby reinforce the fragile portions 
against an external force to be potentially applied to the 
instrument panel coyer 11 , on which the fragile portions 
are formed. 

[0044] A plurality of elongated protrusions 37 are 
formed on the inner surfaces of the subsections 31 and 



32 of the fracture-opening section 30 in such a manner 
as to be aligned with the coupling holes 36 formed on 
the reinforcements 33. The elongated protrusions 37 
are engaged with the corresponding coupling holes 36, 
and the tip ends of the protrusions 37 are melted through 
application of heat, such that the tip ends are flattened. 
Thus, the reinforcements 33 are fixedly attached to the 
corresponding front and rear subsections 31 and 32. 
[0045] Next will be described a method for forming the 
fracture-opening section 30 on the instrument panel 
cover 11 located in opposition to the accommodation 
section 21 . 

[0046] The contour portion 30a and the splitting por- 
tion 30b of the fracture-opening section 30, which is split 
open upon inflation of the airbag 27, are formed on the 
instrument panel cover 11 by means of a laser. Specif- 
ically, a pulsating laser beam (output: 3 kW to 5 kW) of 
a predetermined frequency (e.g., 7 kHz) from a laser is 
applied to the instrument panel cover 11 from behind 
while being moved relatively at a predetermined speed 
along the outline edge of the reinforcement 33 fixedly 
attached to the back surface of the instrument panel 
cover 11 . Thus, groove-like fragile portions are formed 
on the instrument panel cover 1 1 according to the rela- 
tive speed of movement of and the pulsation pattern of 
a laser beam emitted from the laser. 
[0047] As mentioned above, grooves serving as frag- 
ile portions are formed on the instrument panel cover 11 
at a certain pattern along the entire outline edge of the 
reinforcement 33. The thus-formed fragile portions de- 
fine the contour portion 30a and the splitting portion 30b , 
along which the fracture-opening section 30 fractures 
upon inflation of the airbag 27. 

[0048] Preferably, the subsection 32 of the fracture- 
opening section 30, which is located on the side of the 
front passenger seat of a vehicle, assumes such a size 
as not to project beyond the instrument panel cover 11 
toward the passenger seat upon inflation of the airbag 
27. 

[0049] The thus-configured airbag apparatus for a 
front passenger seat according to the present embodi- 
ment of the present invention functions in the following 
manner. Upon collision of the vehicle, an impact force 
caused by the collision is detected by a sensor. A control 
unit including a CPU judges whether or not the detected 
impact force is equal to or higher than a predetermined 
value. When the control unit judges that the impact force 
is not lower than the predetermined value, the control 
unit issues a signal for causing the inflator to generate 
a predetermined gas. The gas is fed to the airbag 27 so 
as to promptly inflate the airbag 27. 
[0050] The inflating airbag 27 presses, from inside, 
the fracture-opening section 30 of the instrument panel 
cover 1 1 . As a result, as shown in Figure 6, the front and 
rear subsections 31 and 32 of the fracture-opening sec- 
tion i 36~a?e~fi^tui^~albngl he contolj r portib rf 30a anb! 
the splitting portion 30b and detached from the instru- 
ment panel cover 11 . The detached front and rear sub- 
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sections 31 and 32 are opened outward while being 
turned inside out about the hinge portions 34 of the re- 
inforcements 33. Since the slots 34b formed in the leg 
portions 34a of the reinforcements 33 are engaged with 
the hooks 24 of the airbag case 20, scattering of the 5 
subsections 31 and 32 is prevented. 
[0051] The inflating airbag 27 projects outward from 
the instrument panel cover 11 through the thus-formed 
opening in the instrument panel cover 11 . Serving as a 
cushion, the inflated airbag 27 supports a front seat pas- 10 
senger at his/her chest and head, thereby protecting the 
passenger from the impact force of collision. 
[0052] According to the thus-configured airbag appa- 
ratus for a front passenger seat, the fracture-opening 
section 30 is formed on the back surface of the instru- is 
ment panel cover 1 1 such that the fracture-opening sec- 
tion 30 can be fractured along the contour portion 30a 
and the splitting portion 30b composed of fragile por- 
tions : which are formed through laser processing. Thus, 
the fracture-opening portion 30 is invisible on the sur- 20 
face of a substantially horizontal plane 1 1 b of the instru- 
ment panel cover 11, thereby enhancing the design of 
the instrument panel cover 11 and enabling reliable, 
prompt fracture of the fracture-opening section 30 upon 
inflation of the airbag 27. 

[0053] The above embodiment is described while 
mentioning the right-hand and left-hand contour por- 
tions 30a of the fracture-opening portion 30 which are 
formed straight on the back surface of the instrument 
panel cover 11. However, the present invention is not 
limited thereto. For example, as shown in Figures 7 and 
8, the right-hand and left-hand contour portions 30a, in- 
cluding fragile portions, of the front and rear subsections 
31 and 32 of the fracture-opening section 30 each as- 
sume the form of a combination of convex curves L ter- 
minating at an end 30c of the splitting portion 30b or the 
form of a combination of a convex curve L and a straight 
line S terminating at the end 30c of the splitting portion 
30b, such that the opening portion 1 1 d of the pane! cover 
11 has a projecting portion 11 e in opposition to the end 
30c of the splitting portion 30b, and the splitting portion 
30b is located in a manner biased toward the front pas- 
senger seat of the vehicle. Through impairment of the 
above form to the right-hand and left-hand contour por- 
tions 30a, sharp edges to be potentially formed on the 
peripheral corners of the front and rear subsections 31 
and 32 of the fracture-opening section 30 can be re- 
duced. 

[0054] According to the above embodiment, the frag- 
ile portions formed at the contour portion 30a of and at 
the splitting portion 30b of the fracture-opening section 
30 are formed such that a laser beam is applied to the 
instrument panel cover 11 from behind while being 
moved relatively along the contour portion 30a and the 
splitting portion 30b. However, the present invention is 
not limited thereto. For example, grooves which serve 
as the fragile portions may be formed on the back sur- 
face of the instrument panel cover 1 1 by means of a 



mould. 

[0055] In preferred airbag apparatus of the present in- 
vention, the subsections of the fracture-opening section 
into which the fracture-opening section is split upon in- 
flation of the airbag are reliably connected to the airbag 
case by means of the corresponding reinforcements. 
Therefore, the subsections do not scatter off. 
[0056] Moreover, since the fracture-opening section 
is formed on a substantially horizontal portion of the in- 
strument panel cover located in the vicinity of the wind- 
shield, upon inflation of the airbag, subsections of the 
fracture-opening section do not reach a front seat pas- 
senger, to thereby prevent potential injury to the pas- 
senger by an edge of a subsection. When the passenger 
is a child, the fracture-opening section fractures suffi- 
ciently away from the face of the child, thereby avoiding 
endangering the child. 

[0057] In this specification, the verb "comprise" has 
its normal dictionary meaning, to denote non-exclusive 
inclusion. That is, use of the word "comprise" (or any of 
its derivatives) to include one feature or more, does not 
exclude the possibility of also including further features. 
[0058] The reader's attention is directed to all and any 
priority documents identified in connection with this ap- 
plication and to all and any papers and documents which 
are filed concurrently with or previous to this specifica- 
tion in connection with this application and which are 
open to public inspection with this specification, and the 
contents of all such papers and documents are incorpo- 
rated herein by reference. 

[0059] All of the features disclosed in this specifica- 
tion (including any accompanying claims, abstract and 
drawings), and/or all of the steps of any method or proc- 
ess so disclosed, may be combined in any combination, 
except combinations where at least some of such fea- 
tures and/or steps are mutually exclusive. 
[0060] Each feature disclosed in this specification (in- 
cluding any accompanying claims, abstract and draw- 
ings), may be replaced by alternative features serving 
the same, equivalent or similar purpose, unless ex- 
pressly stated otherwise. Thus, unless expressly stated 
otherwise, each feature disclosed is one example only 
of a generic series of equivalent or similar features. 
[0061] The invention is not restricted to the details of 
the foregoing embodiment(s). The invention extends to 
any novel one, or any novel combination, of the features 
disclosed in this specification (including any accompa- 
nying claims, abstract and drawings), or to any novel 
one, or any novel combination, of the steps of any meth- 
od or process so disclosed. 



Claims 

1 . An airbag apparatus for a front passenger seat and 
built into an instrument panel (1 0) of a vehicle, the 
apparatus comprising: 
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an airbag case (20) accommodated within a 
core of said instrument panel (10) and having 
an opening portion (23) located in opposition to 
a back surf ace of a cover ( 1 1 ) of said instrument 
pane! (10); s 

an airbag (27) accommodated within said air- 
bag case (20) in a folded state, said airbag (27) 
being able to be inflated by means of gas from 
an inflator; 10 

a fracture-opening section (30) defined in said 
cover (11) to be located in opposition to the 
opening portion (23) of said airbag case (20), 
said fracture-opening section (30) having a is 
fragile contour portion (30a) surrounding said 
fracture-opening section (30) and a fragile split- 
ting portion (30b) for dividing said fracture- 
opening section (30) into first and second sub- 
sections (31 ,32); and 20 

first and second reinforcements (33) fixedly at- 
tached to back surfaces of said first and second 
subsections (31 ,32), each of said first and sec- 
ond reinforcements (33) having a hinge portion 25 
(34) and a leg portion (34a) whose end is en- 
gaged with a hook fixedly attached to the open- 
ing portion (23) of said airbag case (20): 

whereby said fracture-opening section (30) opens 30 
apart along the fragile splitting portion (30b) upon 
inflation of the airbag (27). 

An airbag apparatus according to Claim 1 , wherein 
the fragile splitting portion (30b) of said fracture- 35 
opening section (30) extends in the lateral direction 
of the vehicle at a substantially central portion of 
said fracture-opening section (30) in the front-back 
direction of the vehicle. 

40 

An airbag apparatus according to Claim 1 or 2, 
wherein the fragile splitting portion (30b) is biased 
toward the front passenger seat from the centre of 
said fracture-opening section (30) in the front-back 
direction of the vehicle. 45 



ond reinforcements (33) such that the protrusions 
(33a) of said first reinforcement and the protrusions 
(33b) of said second reinforcement are alternately 
arranged along the fragile splitting portion (30b). 

6. An airbag apparatus according to any of the preced- 
ing claims, wherein lateral portions of the fragile 
contour portion (30a) each assume the form of a 
combination of convex curves (L) or the form of a 
combination of convex curves (L) and straight lines 
(S), such that the cover (11) has a projecting portion 
(11e) in opposition to each of the opposite ends 
(30c) of the fragile splitting portion (30b), and 
wherein the fragile splitting portion (30b) is biased 
toward the front passenger seat from the centre of 
said fracture-opening section (30) in the front-back 
direction of the vehicle. 

7. An airbag apparatus according to any of the preced- 
ing claims, wherein said fracture-opening section 
(30) is defined in a substantially horizontal portion 
of the cover (1 1 ) of said instrument panel (10) which 
is located in the vicinity of the windshield of the ve- 
hicle. 

8. An airbag apparatus according to any of the preced- 
ing claims, wherein the subsection (32) of said frac- 
ture-opening section (30) located on the side of the 
passenger seat of the vehicle assumes such a size 
that, upon inflation of said airbag (27), the subsec- 
tion does not project beyond said instrument panel 
(1 0) toward the passenger seat. 

9. An airbag apparatus according to any of the preced- 
ing claims, wherein the fragile contour portion (30a) 
and the fragile splitting portion (30b) of said frac- 
ture-opening section (30) are formed such that a la- 
ser beam is applied to the cover (11) of said instru- 
ment panel (1 0) from behind while being moved rel- 
atively along the fragile contour portion (30a) and 
the fragile splitting portion (30b). 



An airbag apparatus according to Claim 1 , 2 or 3, 
wherein the opening portion (23) of said airbag case 
(20) is disposed in the vicinity of said fracture-open- 
ing section (30) such that said airbag (27) accom- so 
modated within said airbag case (20) reinforces the 
fragile contour and splitting portions (30a, 30b) of 
the fracture-opening section (30) against an exter- 
nal force. 

55 

An rairb^grapparatus accord ingto any of the precede 
ing claims, wherein protrusions (33a, 33b) are 
formed at facing end portions of said first and sec- 
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